Conclusion-Based on urinary 1-OHP as a biomarker, it seems that living near an industrial point source of PAHs is associated with higher exposure. The health significance of this finding will require further investigation. (Occup Environ Med 1997;54:619-621) 
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All subjects were aged between 30 and 45. Their smoking status, employment history, and medicinal use ofproducts containing tar for the past six months were verified. Those with occupational or medicinal exposure were excluded: a roofer handling tar, a dustman working behind a diesel lorry, and an aluminium plant worker were excluded from the exposed group and three people who used lotions containing tar for treatment of psoriasis were excluded from control group B. Active smokers were included in the study, but considered separately for statistical analysis. Passive smokers (non-smokers living with a smoker or working in a smoke polluted environment) were excluded. Finally, 13 
Results
Among non-smokers, geometric mean concentrations of 1-OHP were 0.057 pmol/mol creatinine in control group A, 0.038 jmol/mol creatinine in control group B, and 0.103 imol! mol creatinine in the exposed group. Among smokers, mean values were 0.125 jmol/mol in control group A and 0.250 pmol/mol creatinine in the exposed group (figure). There were no smokers in control group B. As non-smokers from controls A and B were not significantly different (P=0.3173), they were combined for subsequent statistical analysis. Urinary 1-OHP was significantly higher in exposed subjects than in controls, both among non-smokers (P=0.0026) and among smokers (P=0.0300).
Urinary 1-OHP was also twofold higher in smokers than in non-smokers. This increment was significant in exposed subjects (P=0.0016) and in controls (P=0.0126). 
Discussion
This study showed that subjects living near the aluminium reduction plant of Shawinigan have a higher urinary concentration of 1-OHP than subjects living in another industrialised town with no such comparable point source of PAHs; it is interesting to note that mean 1-OHP concentration in exposed non-smokers was almost as high as in control smokers. These results suggest that higher environmental PAH contamination is associated with significantly higher internal exposure to PAHs.
On the other hand, 1-OHP concentrations measured in the present study were far below concentrations found at the end of the shift by Jongeneelen et al for Soderberg plant workers: in the low exposure group (electrolysis and foundry workers) mean values were 0.47 pmol/ mol creatinine for non-smokers and 0.74 for smokers; and in the high exposure group (bake oven, anode factory, and pot relining workers), mean values were 3.84 gmol/mol creatinine for non-smokers and 7.19 pmol/mol creatinine for smokers. 6 Obviously, environmental exposure to PAHs which seems to occur in the vicinity of Soderberg plants is much lower than the exposure of Soderberg plant workers.
This study was not designed to find by which particular route subjects were exposed by PAHs. Both inhalation and dermal route are known to contribute to occupational exposure to PAHs, but non-occupational exposures have been less studied and the relative contribution of exposure routes is unknown.
Exclusion of people occupationally or otherwise exposed to PAHs, and sample collection in the morning (after subjects spent the past 10-12 hours at home) reduced the influence of exposure from other sources than the environment of subjects' home area. But Consumption of grilled or smoked foods is also a source of exposure to PAHs and a determinant of 1-OHP excretion.' It is therefore a potential confounding factor and should be carefully assessed in further investigations. A food diary filled in by subjects before urine sampling could help to estimate dietary intake of PAHs.
The increase of 1 -OHP excretion in smokers is not surprising, as this biomarker has been shown to be correlated with daily cigarette consumption in subjects with no occupational exposure to PAHs.'2 Our values for control non-smokers and smokers are close to values previously published by this laboratory for control subjects (0.07 and 0.12 pmol/mol creatinine in non-smokers and smokers)." These findings confirm the necessity to constitute separate groups of non-smokers and smokers when measuring 1-OHP for environmental exposure studies.
In conclusion, urinary 1-hydroxypyrene used as a biomarker of environmental contamination by PAHs 
